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1 . Gray-Scott 3
$J$ . Pearson [1] Gray-Scott




(1) $U$ V $2V$
$Uarrow V$ (3)
(1) $U$ V V (1)
(3) “ ” (1) (3)
$dV/dt$ (4) (5)
1
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$\frac{dV}{dt}=k_{1}UV^{2}=(k_{1}V^{2})U$ (4)
$\frac{dV}{dt}=k_{3}U$ (5)
$U$ $V$ $U$ V (4) (5) $U$
(5) $k_{3}$ (4) $U$ $k_{1}V^{2}$
$V$ $V^{2}$ (1) 2 V





$I+I+$ Ar $arrow I_{2}+$Ar(6)
I Ar ( ) Ar $2Iarrow I_{2}$
3
$\frac{dI_{2}}{dt}=kI^{2}Ar$ (7)
















$S$ (substrate) $P$ (product) $U$ V (12) (13)
(1) (2) $S$ (10)





$u=(k_{12}/k_{13})^{1/2}U,$ $v=(k_{12}/k_{13})^{1/2}V$ $U$ V $k_{12^{\text{ }}}$ $k_{13}$ (12) (13)




2.2. ’ $\sim\Delta$l/(9 Gray-Scott -V$\nearrow$b





$\hat{u}=u/u_{0^{\text{ }}}\hat{v}=v/v_{0}$ $u_{0^{\text{ }}}V_{0}$ (CSTR)
$U$ V $k_{1^{\text{ }}}k_{2}$ (1) (2)
(16) (17) $\tau_{res}$ $\tau_{res}=k_{1}u_{0}^{2}t_{res}$
2. 3. Pearson $\Phi$ Gray-Scott $\not\in i7^{-\backslash }-\backslash \nearrow l/$
Pearson Gray $-$ Scott (CSTR)
(2) $f$ $k$ :
$\frac{du}{d\tau}=-uv^{2}+f(1-u)=f-fu-uv^{2}$ (18)
$\frac{dv}{d\tau}=uv^{2}-(f+k)v$ (19)
$f=1/\tau_{res}f$ (18) (16) (17) $v_{0}=0$
(19) Pearson Gray-Scott
2.4. 3 $\mathcal{D}\Phi$ Gray-Scott $\not\in^{i-}7^{-\backslash }\backslash \nearrow l/\Phi g_{i}gg_{x^{\nearrow\text{ }}}^{R}$




Autocatalator Gray-Scott Pearson Gray-Scott $7^{\overline{-}Ks}\backslash \backslash$
1. 3 Gray-Scott
3. 3












[1] J. Pearson, “Complex pattems in a simple system,” Science 261 (1993) 189-192.
[2] P. Gray and S.K. Scott, “Autocatalytic reactions in the isothermal, continuous stirred tank reactor. Isolas
and other forms of multistability,” Chem. $Eng$. Sci. $38(1983)29- 43$ ; “Autocatalytic reactions in the
isothermal, continuous stirred tank reactor. Oscillations and instabilities in the system $A+2Barrow 3B;B$
$arrow C_{9}$”Chem. $Eng$. Sci. $39(1984)1087- 1097$ .
[3] J.H. Merkin, D.J. Needham, S.K. Scott, Oscillatory chemical reactions in closed vessels, Proc. R. Soc.
$A406(1986)299- 323$ ; On the structural stability of a simple pooled chemical system, J $Eng$. Math.
$21(1987)115- 127$ ; On the creation, growth and extinction of oscillatory solutions for a simple pooled
chemical reaction scheme, SIAMJ Appl. Math. $47(1987)1040- 1060$ .
[4] P. Gray and S.K. Scott, “A new model for oscillatory behaviour in closed systems: the autocatalator,”
$Ber$. Bunsenges. Phys. Chem. $90(1986)985- 996$ ; “Archetypal response pattems for open chemical
systems with two components,” Phylos. Trans. R. Soc. $A332(1990)69- 87$ .
[5] I. Prigogine and R. Lefever, “Symmetry breaking instabilities in dissipative systems II,” J Chem. Phys.
48 $(1968)1695- 1700$ .
[6] P. Gransdorff and I. Prigogine, “Thermodynamics of structure, stability and fluctuations,” Wiley, New
York (1971).
[7] G Nicolis and I. Prigogine, “Self-organization in nonequilibrium systems. From dissipative structures to
order through fluctuations,” Wiley, New York (1977).
[8] R. Lefever, G Nicolis and P. Borckmans, “The Brusselator: it does oscillate all the same,” J Chem. Soc.
Faraday Trans. 184 (1988) 1013-1023.
6
67
